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Abstract 


The algorithms used in the NASA experimental wind shear radar system for detection 
characterization and determination of windshear hazard are discussed. The pe^m^nee o 
the algorithms in the detection of wet microbursts near Orlando Is presented. Tbe ^talk 
also review various suggested algorithms that are currently being evaluated using the flight test 


results from Denver and Orlando. 
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Example of the Doppler spectrum obtained m range bin #47, 
frame 366 of Orlando event #143 (a wet microburst penetration) . 

The mean wind velocity is approximated 6 m/s. 

In processing the radar data, a 2-pole time-domain II 
filter was used with no data weights. The ground clutter is 
located at frequency line #65. 

Sl1 Doppler spectrum taken under the same conditions as slide 6, 
except that Hann data weighting is used. 

Slld6 Doppler spectrum taken under the same conditions as slide 6, 
except that FFT processing, Hann data weighting and spectral 1 
editing is used. 

Sllde Doppler spectrum taken under the same conditions as slide 6, 
except that autoregressive (AR) processing, Hann Data weighting, 
and spectral line editing is used. 

SlldS Radar velocity map of microburst event #143 using a 2-pole 
HR filter with Hann data weights and time-domain pulse-pair 
velocity estimation. 

1 Radar velocity map similar to slide 10 except using a 
spectral domain (FFT) filter (line editing) with spectral domain 
pulse— pair velocity estimation. 

Sllde criteria for determining a valid velocity measurement in 
each range bin. 

S1 ^Algorithms used for calculation of the hazard factor. 

Slide piot illustrating the technique of least-squares hazard 
estimation. Five wind velocity measurements along a range line 
are used to estimate the slope of the velocity/ range line which 
is proportional to the radial hazard index. In some cases, a 
weighted least squares technique is used whereby the velocity 
measurements are weighted by the value of spectral width. 
Measurements with smaller values of spectral width are given more 
weight in the slope calculation. This calculation is made for 
each range bin along a range line to provide an estimate of 
hazard for each range bin. 
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NASA AIRBORNE RADAR WINDSHEAR DETECTION 








DETECTION OF HAZARD 
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SIGNAL PROCESSING ALGORITHMS 


Radar l,Q Data 



Mean Velocity 
Spectral Width 
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DOPPLER SPECTRUM 

TD, No Wts., IIR-2 Filter 
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Line Number 


DOPPLER SPECTRUM 

TD, Hann Wts., IIR-2 Filter 
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SPECTRAL DOMAIN FILTER ■ LINE EDIT 



FILTERED MIND VELOCITY 







VALID VELOCITY MEASUREMENT 
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DATA 




CALCULATION OF HAZARD FACTOR 
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WEIGHTED LEAST SQUARES HAZARD ESTIMATOR 
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DETERMINATION OF HAZARD 
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THRESHOLD, A HAZAR 
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ACROSS TRACK 



WARNING CRITERIA 
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CONCLUSIONS 



SUBTLE - A FIGURE OF MERI 
PROPER EVALUATION 



NASA Airborne Radar Wind Shear Detection Algorithm and the Detection of Wet 
Microbursts in the Vicinity of Orlando, Florida 

Questions and Answers 

Unknown - When you weight the least squares fit for shear on spectral width isn't that „™„„ 
make you unduly sensitive to any clutter that does get through your other filtering’ I JLJt 
false return would have very low spectral width wouldn’t it? 8 

' Y “' y °“ "* right ' 11 ’ erc have bce " “Sgestions to threshold on both ends 
high endToTwWcMslr' nam,W ^ WidU,S WWCh a and on the 
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